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USE OF A PURE ALLERGEN CX>MPONENT 
FSddoftlieiaveiitloii 

The present invention relates to the use of an isolated allergea component in a serological 
ass^ for improved precision in identificadon of OTWifiring allergen and sensitizing allergen 
source. This enables not only adeipiate measures for avoidance of the causative agem but 
also vpropriate selecdtm of treatment of the allergic disease . 



Backgromid of the invention 

About 20 % of die western world population suffer from Type I allergy, a l^persensitivity 
disease involving die formadon of IgE antibodies against otherwise harmless nnoiecular 
structures present in the eaviroomem» i.e. allergens. The symptoms of Type I allergy 
(allergic rlunitis, conjunctivitis and allergic asdmu^ are mainly caused by die crossltnking of 
effector-eeil bound specific IgE antibodies by allergen molecules, which triggers die release 
of biological medlars such as histamii^ and leukotrieos tiiat give rise to the tissue 
reaction. 

Diagnosis of allergy includes measures to identify the source of sensitizing substances. 
For tins purpose, common practise is to use extracts of allergen sources either for in vivo 
chailei^e, typically in the ^ and scoring for tissue reaction, or for serological testing by 
measuring specific IgE antibodies. In the latter modality, serum from a blood sample is used 
for quantitative and objective testing against any numb^ of suqiected allergy without 
subjecting the patient to offoding allergens. The identilyii% precision of diagnostic methods 
utilizing crude allergen extracts is, however, hampered by the extensive patterns of 
serological relationships that exist between molecular structures pr^ent in closed aiul 
distantiy related species producing allergens. 

Thus, s^tization to a particular allergen source can lead to seropositivity to a range of 
other allergenic materials which the patient may never have been in contact with. Such 
serological cross-reactivity may or may not be clinically relevant (i.e. citable of eliciting 
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allergic symptom) and can act to confiiuixi die tdentificarion of offending allergen which 
foraas die basts for meaningful advice on altegm avoidance and, in particular, for die 
choice of allefgeo extract for immunodierapy. 

Weed poltais constitute important allergen sources worldwide* iochiding prominmt 
exan^les such as ragweed (4nd^rosia Sfp.)^ naigwort lArtemisia vulgaris) and wail peilitoiy 
(Parietaria spp). Some but not all of die allergens piesent in ptrflen of any particular weed 
species are represented by stnicturally similar honologues in odi» species and therefore 
show some d^ree of seit>l(^al cross^reacttvi^. Thus, dcpoiding on die conyosttion of 
andbody specificities generated by the immunological re^nse in an allergic individual, 
s^tization to one weed qiecies may lead to serological test positivi^ also to other specks. 
Serological testing will in such cases of apparent multisensitization generate leailts diat ate 
ambiguous in tenos of idendfication of actual sensitiier. 

Using total allergen extracts it is therefore often difficult or impossible to 
unambiguously determine the allergen source reqionsible for sensitization and to ensure 
optimal choices of selective immurodierapy. Selection of allergen extract for 
inmxunodierapy, which accurately reflects the primary or actual sensitizer, is highly 
desirable with respect to treatmoit efficacy as well to cost saving in view of the many 
allergic patients world wide. 

Smmnary of the bivention 

According to tl^ preseni: invention stringent differaitiation between different weed pollen 
allergies is possilde for die first tune, significandy improvirig the crit^ for accurate choice 
of selective immunotterapy. 

The present invention provides a new use of an isolated allergen conqionem of 
limited cross-reactivity, to serologically determine sensitizing allergen source, among a 
variety of possible allergen sources, widi higher level of accuracy than is possible using 
crude allergen extracts. This enables mhanced precision in the choice of allergen extract for 
selective treatment of a disorder involvtr% an allergen, such as Type I allergy. The 
treatment may conyrise imnnmodienpy or pharmacodien^. 

The allergen component is derived from poUoi of a plant species, preferably a weed 
species, such as mugwoit, ragweed or wall pellitory. 
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A pmfenred species is Parieuviajudaica, especially the wbeiein the alleigen coinponem is 
Par j 1 or Par j 2 ( 1 , 2). The origia of these compopems is not crucial for the inveiition and 
1x19 be synthetic, recoihtrinant or native. 

Oelafleddesci^ptinof tbe InvcutioD 

The present invention will now be desctibed in association with an exemplyfing allergen 
con^onent, Le. Par j 2. 

The present inventors investigated whether recombinant P^ j 2, a mafor Parietaria Judaica 
pollen aUergen, can be used as a diagnostic tool to idmify allergic patients with primary 
sensitization to Pariaaria, a mediterranean weed. The present inventors analysed the serum 
IgE re«:tivity of patients reactive to total parietaria extracts from Austria (n = 42), 
Scandinavia (n » 8), USA (n » 18) and Italy (n 37) to ragweedt mugwort, Panetaria 
pollen extracts and rPar j 2 by imnamoblot as well as by CAP RAST measurenients. It was 
found that abnost all patients from Scandinavia, USA and Austria contained IgE antibodies 
to ragweed, mugwort and Parietaria pollen extracts. No semm from Scandinavia and USA 
and only four Austrian sera, but 81 % of the mediterranean patients rented with rPar j 2. 
rPar j 2 can tteiefore be used as a marker allergen to identiiy allergic patients with a 
mediterraoean smsitization profile who were primarily sensitized to Parietaria pollen. rPar 
j 2 may thus be a useful diagnostic tool for the selection of suiuble weed pollen allergen 
extracts for specific immunotherapy of weed pollen allergic patients 

MATERIALS AND METHODS 
Patients sera 

Weed pollen allergic patients from Austria (n = 42), Scandinavia (n » 8), USA (n =s 18) 
and Mediterraman (n » 37) were characterized by skin reactivity and immuooblot. The 
presence of serum IgE Abs specific for ragweed, naigwort, Parietaria pollen extracts and 
rP^ j 2 was confirmed by RAST (radioallergosorbent test) analysis (Ptiarmacia, Uppsala, 
Sweden). 
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Alkngn GctrBc(5» Western blottmg 

Pollen from mugwort (Artemisia vulgaris) and Parietaria (Parieiariajudaica) were obtained 
from Allergoo AB (Vaiisge* Sweden) and stored at 4'' C untii use. 
Two grams of poUen was extracted in SO ml of distilled water for 2 hours at room 
temperature. The protein extracts were then cemrifuged at 30,000 g for 30 minutes at 4'' C 
Supernatants were fra2en» lyqihilized* ami checked for protein quantity and quality of 
proteins by SDS-PAGE and Coomas^e blue staining (Bradford et ai. 1976). Comparable 
amounts of each extract (220 Mg/cm) were sqiarated by 12 % SDS-PAGE (Fling et al. 
198(d and blotted onto nitiocelhilose (Schleicher & SchueU» DasseL Germany) (Towbin et 
al. 1979), 

rPta* J 2 production 

The Parj 2 protein was expessed in £ oofi strain BL21 from a cDNA described by Duroei 
a/. (2), doned in the pBT-23aex|m88io& vector. Culture medhim was iooc^ 1 to SCO 
with an oveniight culhire and first grown at 30^C to tnid'Jag phase 
teo^^eraturo was thenrvsed to42^ for 45 nun» followed by 4 hrs at 30^C before harvest. 
Cdls were collected by cestrifogation at 10000 gfor lOminat -M**G and resuspended *m S ml 
of buffer A (20 mM Tris-HCl pH 8.0, 0.S M NaCl, S mM imidazole) per gram (fiesh weight) 
of cdis. The resuspended cdiswm nqMufed by sonication while kept on ice, followed by 
c&itrifiigation to remove solid material. The supernatant was loaded onto aKt^^^charged S ml 
IfiTrap Chelating columo (Amersham Pharmacia Biotech. Unisala, Sweden) for IMAC. The 
cohunn was washed with 1 0 volumes of buffer A c(»itainiiig 20 mM imidazole and ehition 
was performed with a 20-500 mM gradient of imidazole in buffer A. Fractions containing 
pure rPar j 2 protein were pooled and subjected to buffor exchange to 0 J 5 M NaCI using a 
Sephadex G-25 cotumn (Amersham Pharmacia Biotech. Uppsala, Sweden). The concentration 
of rPar j 2 was determined from absorbance at 280 nm, using a calculated absoiptioo 
codficicflt of 0,24 per m^mL The protein was divided into aliquots and stored at -20X until 
use. 
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Analyib of IgE-bindtng by rPar j 2 using Pbanuacia CAP System 
In Vitro IgE antibody bindu^ by rPar j 2 was examined in Phannacia CAP System, a 
dinically used allergy diagnostic immunoassay system. Experimoital ImmunoCAP tests wve 
prepared by oovaleni immobilisation of tfie purified allergen onto activated cellulose at a 
concCTtration chosen so as to adiieve en adequate linear mea«iringrang»andabaAground 
for negative sen below die oonvemionat cut-off value. Senun testtqg was peffonned 
acoonfiog to the recommendations of the immunoassay system mamiftcturer (Pfaarmada 
Diagnostics AB, Unisala^ Swettea). Statistical parameters attesttog the quality of the assays 
were calculated using system software. 

Twenty weed pollen allergic patients from Austria, thtr^-two from Italy and (for control 
purposes) one nonaiopic individual, were diluted 1:10 in buffer A ( SO mM Na phoshate, 
pH 7.3, 0.5 % w/v boviu seium albumin (BSA), 0.S % v/v Tween 20. 0.OS % NaN3). 
Sera were exposed to nitroceUutose-bloited mugwort and Pcrieiaria poUm extracts. Bound 

IgE was detected with I2Sj4abdedanli-laiman]^antibo£ 199Z)and 
visualized by autoradiography unng KODAK X^MAT films and intensifying screens 
(Kodak, Hddelbeig, Germany). 

iohlbttioo dpevftaaaols 

Tl» presence of cross-reactive allergens/epitopes in mugwort and p€aimana extracts were 
investigated by {gE inunmoblot inhilntion experiments. &t mugwort aOergic patients from 
the Austrian population were dihitad 1/10 and preadsorbed with 100 )jg/nd mugwort 
extract, 100 Mg/ml AirfeAifto extract, 10 (ig/nd rPhl p 7, lOMg/ml 
Btt V 2 and for control purposes with 10 ug/ml BSA overnight at 4"* C Fteadsorbed sera 
were thm exposed to nitrocellutose-blotted mugwort and Parietarta extract. Bound IgE Abs 
were detected with ^^^J^abded anti4iuman IgE antibodies (Pharmacia, Uppsala, Sweden). 

SUn prick testing 

Afier mformed omsent was obtained, skin-prick tests were performed on tte forearms of 
ten weed pollen alleiigic patients, and for control purposes of a nonall^c individual. 
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Drq^ of ragweed pollen extract, mugwort pollen extract. Farietaria pollen extract, 
bistamin (1 Mg/ml), and sodium chloride solutions (Sotuprick; AUC, Horshobn, Sweden) 
were pricked wid) sterile lancets (ALK) as described (Vrtala et al. 1997). The skin reactions 
wm recorded 20 min after testing by photogr^fitv and by transferring the ball point pen- 
surrounded 9fbe^ area with scotch tq)e to paper. The mean wheal ifiaineters displayed in 
Tabk 5 were detemdned as follows: Dm *(D1 + D2)/2. Dl andDZiqiresemdie 
ntaximal loi^itiidinal and transversal diam^ respectivdy. 

Fig. 1: DifTeiem IgE reactiviiy profiles of Austrian and Meditmanean stf a to blotted 
Pariefarjii extract 

Serum IgE reactivsty of weed pollen alleiipc paimnts from Austria (A, B ; n » 21) and Italy 
(C, D; n » 33) waslB8tBdlDnitrocdluIose4dotlednH]gwort(A, Qandparietaria D) 
pollen extracts. Sixteen out of20 Austrian weed poUa allergic patients showed IgE 
reactivity to piotdns of different mdecular wdghts to blotted Parieiaria pollen extract (B). 
bi contrast, the mediterranean population shows a different reac^i^i)rofile. Most patious 
reacted to Par j 2 at 10 kDa. 

Fig 2.t IgE inhibition experiment. 

Six soa (At B, C, D» E, F) from Austrian weed pollen allergic padaits were preincubated 
eidier with mugwort pollen extract, Parietarta pollen extract, rPhl p 7, rBet v 2 or BS A and 
then exposed to nitntcelhdose-btotted mugwort and Forfeit Mugwort and 

parieiaria poltoi extracts contain oross-reactive altergens of Ugh molecular weight (25*100 
kDa), proftlin and two EF»hand altergens. 

Flg« 3: Quantitative analysis of serum ligE andbody binding to cructe extract of Parieiaria 

poltei and the allergen oonqKment rPar j 2, 

Graphs are based on IgE antibody concentrations detailed in T^les 1-3. 

Serum IgE to Par j 2 was measured for diree groups of imiividuals, A - Austrian, 

Scandinavian and American, B « Mediterranean, and C « All these togedier. 
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Tbt results show predominant seositatkm lo rPar j 2 in the patient populattoa that originates 
from the region wlme Parietaria occurs, and vinually no saisitation to this pioteia in the 
populations that live outside the natural distribution areaof Pariecarta. 

Tabks 1-4. DeiectioAof |gE antiboto to ragweed, naigwoit, Panetaria and rPar j 2 by 
CAP RAST neasurexsoits in sera from different weed polto allergic populations. 

CAP RAST measurein^ ^w that almost all weed pollen aUergic p 
Scandinavia, USA and Austria contain IgE antibodies to Poneconap^^ Nosenmi 
from Scandinavia and USA and only four (9.3 %) Austrian sera, reacted wtdi rPar j 2. By 
contrast, 81 % of the meditmanean sera contained IgEanti-rFarj 2. 
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Tabtel 



Austria 





IMtlwit 
I'"""" 


ragweed 


nmgwort 


FteietBiia 


rParj2 


1 




2.41 




neg 


2 


10 


4.18 


5 


neg 


3 


0.9 


5.34 


0.80 


wg 


4 


4.72 


3.26 


0.66 


neg 


5 


0.68 


2.7 


0.52 




6 


17.8 


4.86 


A TO 

u.7o 


neg 


7 


53.4 


46.7 


6.519 


neg 


8 


20.2 


14.9 


8.73 


neg 


9 


I.IS 


2.23 


0.60 


neg 


10 


0.97 


6.4S 


neg 


neg 


11 


1.06 


2.4 


2.28 




12 


14.9 


7.C8 


4.35 


neg 


13 


2.46 


wg 


neg 


neg 


14 


3.62 


2.6 


0.92 


neg 


IS 


23 


7.92 


1.33 


neg 


16 


1.99 


12.3 


neg 


neg 


17 


4.83 


2.27 


0,74 


neg 


18 


neg 


2.03 


neg 


neg 


19 


5.49 


3.24 


3.13 


neg 


20 


0.83 


2.21 


neg 


neg 


21 


2.27 


2.32 


0.94 


neg 


22 


434 


4.75 


2.71 


neg 


23 


5.29 


5.71 


11.9 


neg 


24 


3.52 


12.8 


neg 


neg 


23 


2.17 


0.8 


1.26 


neg 


26 


3.92 


3.56 


1.84 


neg 


27 


3.23 


2.39 


4.74 


neg 


28 


21.6 


19.4 


15.9 




29 


2.95 


10.6 




neg 


30 


5.1 


3.75 


1.84 


neg 


31 


4.14 


3.06 


1.85 


neg 


32 


oeg 


3.02 


aeg 


neg . 


33 


5.24 


3.33 


3.70 


neg 


34 


> 100 


15.2 


U.8 


0.56 


35 


17.3 


37.3 


seg 


neg 


36 


7.14 


4.03 


4.81 


neg 


37 


1.19 


18.5 


aeg 


neg 


38 


36 


9.21 


25 


L80 


39 


6.23 


6.51 


1.44 


neg 


40 


0.39 


5.95 


neg 


neg 


41 


6.94 


5.3 


2.14 


neg 




11.2 


6.17 


4.22 


nes 


avetage 


io.n 


7.79 


4.42 


1.03 
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TabteZ 
SramHiMTfa 



iR>ecdfieI^:kUA/l 


patient 


n^med 


iniigwoft 


pariftahre 


rParj2 


1 


14.82 


21.22 


2 


neg 


2 


6.66 


24.74 


1.94 


neg 


3 


2.75 


4.81 


6.48 


net 


4 


3.30 


2.29 


2.77 


neg 


5 


10.9S 


5.54 


7.50 


6 


5.15 


3.63 


3.53 


neg 


7 


9.70 


6.43 


8.76 


neg 


9 


S.48 


3.70 


2-36 


average 


7J$ 


9.05 


4.42 


• 



USA 



patient 


ragweed 


miQgwort 


parietaire 


rParJ2 


t 


neg 


0.45 


2.35 


neg 


2 


13.49 


7.47 


4.21 


neg 


3 


3.06 


1.72 


1.93 


neg 


4 


0.39 


«g 


3.47 


neg 


5 


9.09 


3.89 


7.62 


aeg 


6 


3.03 


1.86 


5.12 


n^ 


7 


1.95 


1.37 


3.22 


neg 


8 


111.11 


5.10 


4.31 


neg 


9 


8.37 


12.72 


3.39 




10 


22.16 


11.01 


3.19 


neg 


11 


8.03 


3.91 


4.62 


mg 


12 


3.45 


4.35 


3.14 


neg 


13 


8.39 


6.63 


8.05 


neg 


14 


14.16 


5.99 


10.29 


neg 


15 


21.52 


5.6« 


637 


neg 


16 


42.60 


9.71 


4.97 


neg 


17 


5.00 


4.84 


3.37 


neg 

m 


I? 


90.17 


680 


6.92 


avcr^ 


21.53 


5.5 


4.81 
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Tabled 



Medtemaean 





pStiCTIf 




1 


psrietaife 


rPlurJl 


1 


4.44 


3.01 


3.73 


oeg 


2 




neg 
oeg 


16.72 


10.97 


3 


1.55 


113.79 


64.19 


4 


neg 


0.53 


80.52 


48.67 


S 


0.67 


aeg 


4.60 


2.34 


6 


2.92 


0.37 


37.33 


14.48 


7 


neg 


neg 


17.36 


14.89 


8 


neg 


3.29 


3.53 


9 


0.74 


1.07 


5.65 


5.71 


10 


neg 


neg 


53.65 


51.61 


11 


neg 


0.41 


19.22 


neg 


12 


oeg 
neg 


neg 


84.12 


45.52 


13 


0.S1 


6.37 


2.97 


14 


neg 
neg 


neg 


25.22 


16.27 


IS 


neg 


12.93 


8.28 


16 


5.61 


2.89 


5.35 


neg 


17 


neg 


n^ 


21.10 


15.04 


18 


neg 


neg 


11.08 


10.26 


19 


neg 


neg 


8.34 


5.60 


20 


neg 




11.33 


7.84 


21 


neg 


neg 


33.89 


20.92 


22 


1.92 


neg 


42.24 


25.89 


23 


2.44 


1.21 


34.20 


28.76 


24 


neg 


neg 


10.14 


6.63 


25 


neg 




36.77 


21.40 


26 


1.91 


OBg 


30.90 


19.46 


27 




nee 


7.90 


5.53 


28 


0.95 


neg 


34.41 


23.71 


29 


neg 


neg 


44.36 


34.96 


30 


neg 


oeg 


5.92 


4.07 


31 


neg 


neg 


5.00 


2.66 


32 


neg 


neg 


34.93 


26.08 


33 


2.11 


oeg 


122.59 


78.49 


34 


33.42 


11.67 


46.94 


neg 


35 


22.38 


8.19 


15.92 


neg 


36 


45.24 


23.90 


40.74 


neg 


37 


14.17 


11.67 


9.74 


nee 




9.36 


5.45 


29.95 


20^ 
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CLAIMS 

1. Useof apureallefg«ooiq)onemof Itcnitadc 

fffflyi Hfine ailergeo source amoi^ a varies of posable allergen sources . 

2. Use accofdiQg to claim 1 for selective treats 

3. Use according to claiinsl or 2, wherein the aUergenconqioi^ 
of a plant species. 

4. Use accordir^ to H^im X wh^iein the plant species is a weed species, 

5. Use according to ciaini4»wfaaeiatlw weed epedes is naigwort, ragweed 0^ 
Parietaria qiecies. 

6. Usg af7f?ftfKfi^ m <*ia™ ^, wtensin the weed species is Parietaria fudidca. 

7. Use according to claim 6» wherein the allergen con^onent is Parj 1^ 

8. Use according to any of the above claims, wfamin the alleigen component is synthetic, 
recombinant or native. 



IS 

ABSTRACT 

The present invention relates to the use of an isolated allergen C(»nponeni in a serological 
assay for inqtroved precisioii in iifentification of sensitizing atleigen. This enables not only 
adf^yafff measures for avoidance of the causative agent but also appropriate selection of 
treatment of the allergic disease. 
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